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Abstract of JP9048855 

PROBLEM TO BE SOLVED: To obtain the subject compound having high safety and excellent 
emulsifying properties, water retentivity and miscibility, etc., and useful as a cosmetic component by 
being modified with a specific trialkyl phosphate. SOLUTION: At least one silicon atom of an organo 
(poly)siloxane is modified with a phosphoric acid triester of formula I [R<1> is a 2-20C linear or branch 
alkylene; R<2> is a (hydroxyl) 1-20C linear or branch alkylene; R<3> and R<4> are each a 1-22C 
linear or branch alkyl; (p) is 0-20; (a), (b) and (c) are each a number of a group in the parentheses 
bonded to the P atom and (a+b+c)=3, (a) is 1 or 2, (b) and (c) are each 0 or 1 ; when (p)=0, R<2> is a 
(hydroxyl) 9-20C linear or branch alkylene]. Especially preferable compound is a compound of formula 
II (R<5> -R<9> are each an alkyl, an alkoxyl or phenyl; at least one of X, (q) numbers of Y, and Z is a 
phosphoric acid triester of the formula I and the remainder is an alkyl, an alkoxyl or phenyl; (q) is 0- 
1,000). 
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[0048] %W\2 

[0049] 

[ftl 03 

0 
II 

•h V\/ N v / \/ > v /N 0--P-0--C2H5 



I 

0-C2H5 



(d) 



CH 3 CH 3 CH 3 CHg 
HsC-SiO-^SiO^-eSiO^-Si-CHg 
CH 3 CH 3 ( CH 3 



C 2 H 5 -0-P=0 
C 2 H 5 -0 



[0050] RJfttt^n^y ( c ) 4 0 g . h y Tll> 
WJ>8xWKd) 5. 1 gRtf h;Uxy 80ml 
S:S£U 6 igft6&&(l%I PA 

SFtt) 10 0/i 1 £i»DU 6 5-CT'l 2B*ISJgffL 

tz. Rmitk. mmti g srssainu 5 0-ct'i^fa 



y^;uyy»x^f-/USEtt*/^y <*y) 
44 g <JR*98%) «r»fc. 
[005 1 ] >H-NMR(CDC1 3 ) 

Si-CHxiO.OSppiD, Si-C^ : 0.37ppm, P-0-CH 2 -CH 2 -(C 
H2>8-C"2-Si, P-0-CH 2 -CH3 : 1.26ppn. P-O-C^-Qk-CH 
2 - : \.59wm,P-0<\{ir : 4.12ppn> 
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[00 5 21 3SKW3 l-ft 111 
[0053] 

CH S CH 3 0 

I I II 
H+SiO^-Si-H + ^vOv^O-P-O-CjHs 

C8 3 CH 5 0-C 2 H 5 

(e) (f) 



8 f 8 P I 

H 2 C 5 -0-P-0 'VO v/^+SiO %-Si v/n 0-P-0-C2H 5 



CH 3 CH 3 ' 



H2C5-O CH 3 CH 3 



[00 54] SJCttv-odf-ty (e) 25g, h>)7>U 
*>1>V ( f ) 7 . 7 s&X/h^xy 1 0 0 

ml£?I-&L 6 5"C(C#fflL/t. Jgft&&K ( 1% I P 

a&sjo 1 oom 1 zmwi. 6 5°cT'i 2 r^f^ l- 

fc. Kfc&7flL Stt^lg^»L, 5 0°CT'll$fa 
SOTLfc. iSttJSfcrSQU 'sJf^yi 0 0ml^»L 

( 1 5 Oml X 3 ) Wrtt. W$ffl£#BXU 
iSJEW*^* i fc fc J: 9 b 'J ;U 'J >Kxxf/« 



[00 5 5] 'H-NMR(CDC1 3 ) 

Si-CHa_: 0.04ppm, S1-CH2 : 0.51ppm, -CH 2 -CHs : 1.33pp 
m.O-CHj-CHj-CHj-Si : 1.67ppm, O-CH^-CHj-CHj-Si : 3.4 
2ppm,P-0-CH 2 -CH2-0- : 3.62ppdi. P-O-CHj.- : 4.07ppm 

[0056] gjfeffN 

[0057] 

HL12J 



CH3 CH3 CH3 

C-SiO-SiO-Si-CH 8 + 

I I I 

CHs H CHg 



<g) 



Ch) 



CH 3 



CH 3 

[00 58] aEtti/n^y (g) 2 0g. 
WJyiXXf/Mh) 2 5. 7g&tfNl/Xy8 0 
■lfcfi'&U 6 5^CfclMBU:. *M;S&K ( 1%I P 
A?§ig) 1 OOju 1 £»U 6 2B«afll#L 
fc. RJE»m SttftlgSrSSoU 5 0WHW 

4 0g (IR*9 8X) Srfcfc. 



H s C-Si-CH 3 

0 0 

1 I 

( HgC-Si-^yVN/VN^O-^P-O-CgHs 



I 



[0 0 59] l H-NMR(CDCl 3 ) 

Si-(CH3_) 3 :0.05ppm, CHa-Si-CHg :-0.llppm, Si-CH^: 
0 . 37ppm , P-ChCH 2 -CH 2 - (CH L ) 8 -CH 2 -S i , CH 2 -CH^ : 1 . 29pp 
n.MKHj-Qk-CHj-: 1.62ppn, P-O-CHj. : 4. 12ppm 

[0060] %MM5 

[006 1] 

[#13] 



(8) 
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CH 3 CH 3 CH 3 
HsC-SiO-SiO-SiHJls 
CH 3 H CH 3 
(g) 
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II 
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H 3 C-Si-CH 3 




[0062] RJCtt^n^y ( g ) lOg, hV7)U 
*ll>V VlExXx/U ( i ) 1 0g#.l>'b;l/Xy8 0inl£ 

ii^u 6 s-cciaaLJt. tsfta^s < i%i pa* 

iff) 1 OOju 1 fcJRJnU 6 5*CT'l 2KH8BWPU:. 

«Sttft 1 g *8»R L . 5 0 °CX' 1 miffi 
Ltz. SSttKfcFJJQU *&£MflES*U 
/l^yKx^r/WSZtttf/l-tf,' (jK'J) v-ndf-fyi 
5. 5g (JR$9 9%) *f»fc. 

CH 3 CH3 CH3 CH3 
I I I I 

H3C-SiO-SiO-SiD-Si-CH s 

I I I I 

CH 3 H fl CH 3 

CJ) 



[0 06 3] 1 H-NMR(CDC1 3 ) 

Si-CHa_: 0.03ppm, CH3_-Si-CH 2 :-0.11ppm, Si-CH^iO.3 
6ppm,CH2-CH2-CHa : 0.87ppm,P-0-CH 2 -CH 2 -(CH 2 ) 8 -CH 2 -S 
i, CH 2 -(CH 2 ) 5 -CH 3 , P-O-CHg-CHa : 1.29ppm,P-0-CH 2 -CH 
2_-CH 2 - : 1.68ppb. P-O-CH^- : 4.08ppm 

[0 064] 9WM6 

[0065] 

Utl4] 

n 
II 

^vO\/sQ-P-0-C2H 5 
0-C 2 H 5 
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CH3 CH3 CH3 
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H 8 C-Si-f 0-Si^-0-Si-C8 3 
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CH 3 ( CH 3 
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0=P-0-C2H 5 
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W^RiWKf) 16. 9g&tfWl/X>6 0 
■1*«*U 6 5XXJWU:. ttfl£&lt ( 1 % I P 

Aim) looiui^aanL, 6 5-ct-i 2tmmi 
ti. Rmim. isit&i g*»nu so-ct-i^ 

JJWUfc. JSttDtSrFJWU Bt«if-/H0 0Bl«:«SD 
L*tfc ( 1 5 Oml x 3 ) LfcfiL **HSr#RU m 
Zffl£'8$;t&Z bizjt *) b V 7l\>*)V V yKx^r/U 
%&*Jl'tfS (tf'J) >-ndfHfy3 2g (JR$98%) 



[0067] »H-NMR(CDC1 3 ) 
Si-CHj.: 0.04ppn, Si-O^ : 0.46ppm, 



-CH 2 -CHa : 1.31PP 



n,0-CH 2 -CH2-CH 2 - : 1.67ppm, 0-CH2-CH 2 -CH 2 - : 3.39pp 
m,P-0-CH 2 -CH 2 _-0 : 3.62ppm, P-O-Qji- : 4.13ppm 
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JWfUfc. SSttKSrrML. M^V 1 0 OilfctthlL 
*i5fc(150n)lx3) Lfctt. *«HH*#JRU 

tt^y^V (tKU) mty6 2g (JR$9 8%) £ 
ch 8 CHs ch 3 ch 8 

HgC-Si04-Si04ioo-f SiQ-fc-Si-CHg 
I I I I 

CH 3 CH S H CH 3 

it) 



I 

C 2 H 5 -0-P=0 
I 

[007 1 ] »H-NMR(CDC1 3 ) 

Si-CH3_: 0.04ppm, Si-CH^ : 0.40ppm, -CHa-CHa : 1.30pp 
ra,0-CH 2 -C^-CHg-Si : 1.66ppm, 0-CH2_-CH 2 -CH 2 -Si : 3.3 
9ppn,P-0-CH 2 -CH2-0 : 3.62ppm.P-0-CH 2 -CH2-0-CH 3L -CH 2 - 
O-CH^CH^-O-CHa-C^-CHg- : 3.50ppm,P-0-CH2_ : 4. llppm 
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+ ^V0WW^D-P-0-C2H 5 
0-C 2 H 5 

(m) 



CH 3 CH 3 

HgC-SiO-^SiOH 

I I 

CH 3 CH 3 



CH 3 CH 3 

-SiO-^Si-CHa 

I I 

( CH 3 
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aj§?5) loo/xifcaaiiu 6 5ic-ci2*wbpl 

fc. R£»7f*> iSttftlgfcSillU 5(rCTlB*ia 



C 2 H 5 -0 

*ft (150mlx3) UcSL #fflffi£#KU 
$JE®**f 6<I fc t J: Oh'J 7)V*M) yKx^rrt^ 
tttf/ktfy yo^6 6g (JR$9 9%) £ 

[0075] »H-NMR(CDCI 3 ) 

Si-CH^: 0.04ppm, Si-Q^ : 0.40ppm,P-0-CH 2 -CH 2 -(CH2) 
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5 -CH 2 -CH 2 -0, 0-CH 2 -CHa : 1.28ppb,<H 2 ^-CH 2 -0-CH2 
-CH2_-CH 2 P-0-CH 2 -CHi : 1 . 65ppm , -CH 2 -CH 2 -CH^-O-C^ 
-CH 2 -CH 2 - : 3.40ppffl.P-OCH2 : 4.15ppdi 

5«s 



CH 3 CH 3 
(e) 



O-C2H5 
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[0077] 
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' CH a 
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[0078] EOEtt^o^y ( e ) 4 0 g > hVTlV 
WJVliW(d) 15. 9g&tfW^xyiO 
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PA*g$) 10 0/xl£8aoU 6 51C-C1 2«iaJWF 

V4 4g (JR*9 8%) 

CH 3 CH 3 CH 3 CK S 

H3C-SiO-fSiD-fe-eSiOVSi-CH g 
I III 
CH 3 CH 3 H CH S 

(n) 



[007 9] iH-NMR(CDCl 3 ) 

Si-CHa_: 0.05ppm. Si-C^ : 0.37ppm,P-O-CH 2 -CH 2 -(CH2) 
8 -CH 2 -Si, P-0-CH 2 -CHa : 1.27ppni,P-0-CH 2 -CH 2 -CH 2 - : 
1.60ppm. P-O-C^- : 4.12ppm 

[0080] mmmi 0 

[008 1 ] 
[ftl8] 
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VWWo-P-O-CzHs 
0-C 2 H 5 
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CH 3 CH 3 CH 3 CH 3 
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I III 

CH3 CH3 ( CH3 
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[0082] RJSttxn* ( n ) 3 0 h V T)V 
VKxX-f ^ ( d ) 4 5 . 0 gRTShil>xy 1 5 
Oml£iI£U 6 5*Cfc#ffiLfc. mffi&til ( 1 % I 
PA?S?Bt) 10 Om l£»lU 6 5*CT'l 2B*I§!1S# 
Uc. RJG»7tt. vStt&l g£»U 50"CTll$ 

isswufc. iStt#t£*»Biu mmmB&ni. h<j 

y7 3g (JR$9 7%) Srfcfc. 



-CHj- : 



[0083] >H-NMR(CDCl 3 ) 

Si-CH3_: 0.03ppm. Si-CH^ : 0.38ppe,P-0-CH2-CH 2 -(CH 2 ) 
e-CHj-Si, P-O-CHj-CHa : l.ZBppm.P-O-CHj-C^- 
1.58PPB. P-O-CHi- : 4-llppm 

[0084 ] zmmi 1 

[0085] 
Htl 9] 
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CH S CH 3 CH 3 CH 3 
I I I I 

HgC-SiO-f-SiOVf SiOVSi-CH 3 

I III 

CH 3 CH S H CH S 

(n) 



0 
II 

D-C 2 H 5 
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Cfl s CH S 
I I 
H 3 C-Si04-SiQ-h- 
I I 
CB 3 CH 3 



CH 3 CHg 
Sill-^-Si-CHs 
CH 3 
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C 2 H 5 -G-P=U 
C 2 H 5 -0 



[0086] Kmfti/a*-?> (n)43g, h\) TlV 
df/H; y^x^x/K f ) 5 5g&tf Wlocyi 6 0ml 
£il£U 6 5X:fcJWW:. m&4m ( 1 % I PA 

mm) loouizmmi. 6 5"cti 2msnmi 

L*8t ( 1 5 Omix 3 ) L£f£, 1T««£4HRU ?M 

zmsttiz. tizi. o h 'J r^/uu yifxxf^ 

(tf'J) S/odf9-y8 1 g 0D»9 8%) 
[0087] 'H-NMR(CDC1 3 > 

Si-CH l :0.04ppm, Si-CH L : 0.43ppm, -CH 2 -CHa.: 1.31pp 
m.-O-^-CHi-CHj- : 1.64ppm, 0-CH2-CH 2 -CH 2 - : 3.40pp 
m,P-0-CH 2 -CH 1 -0 : 3.63ppm, P-O-CHz : 4.14ppm 
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#ll%OT#x, l%j@2%WT* { A. 2%m5%& 
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